Phosphorylation of human platelet glycoprotein IIIa (GPIIIa). Dissociation from fibrinogen receptor activation and phosphorylation of GPIIIa in vitro.
Glycoprotein IIb-IIIa (GPIIb-IIIa) is the fibrinogen receptor on activated platelets. GPIIIa is phosphorylated in resting platelets and the incorporation of 32Pi increases with platelet activation. To address the functional significance of this modification, the stoichiometry of GPIIIa phosphorylation was determined in resting and activated platelets by estimating the specific activity of metabolic [gamma-32P]ATP from the specific activity of phosphatidic acid. Approximately 0.01 mol of P/mol of GPIIIa was phosphorylated in resting platelets and 0.03 mol of P/mol of GPIIIa was phosphorylated in thrombin-, phorbol ester-, or U46619-treated platelets. Myosin light chain (MLC) phosphorylation served as a positive control for this method (1.2 mol of P/mol of MLC). Phosphorylation of purified GPIIb-IIIa by human platelet protein kinase C (PKC) resulted in levels of GPIIIa phosphorylation similar to that in platelets (0.05 mol of P/mol of GPIIIa). However, while GPIIIa in platelets was phosphorylated primarily on threonine, purified GPIIIa treated with PKC was phosphorylated primarily on serine. These results suggest that PKC may not directly phosphorylate GPIIIa in intact platelets. Ca2+/calmodulin-dependent kinase II phosphorylated purified GPIIIa to higher levels (0.5 mol of P/mol of GPIIIa) with phosphorylation on both threonine and serine. The limited phosphorylation of GPIIIa in intact platelets suggests that this event is unlikely to affect functions involving large populations of GPIIb-IIIa, such as its conversion to a fibrinogen receptor. However, these results may suggest the existence of a more readily phosphorylated subpopulation of GPIIb-IIIa with potentially distinct structural or functional properties.